Proprioceptive feedback during point-to-point arm movements is tuned to the expected dynamics of the task.
It has previously been found that in point-to-point movements against inertial loads, proprioceptive feedback is centrally suppressed in the beginning of movement and is facilitated at a time that is correlated with the expected time of peak velocity. This suggests that the modulation of proprioceptive feedback is governed by the desired movement kinematics. Here we show that in movements against inertial and viscous loads, the correlation of the time when the feedback is facilitated is strongest with the time when the joint torque is expected to be maximal. This suggests that the modulation of proprioceptive feedback is governed by the desired movement dynamics. We applied unexpected perturbations in point-to-point elbow flexion movements against known light and heavy inertial and viscous loads and determined the time and magnitude of responses in the electromyogram (EMG) of the biceps and triceps muscles. In movements against the inertial and viscous loads, the time of the EMG responses was better predicted by the time of the peak joint torque in the unperturbed movement than by the time of peak velocity or the time of peak acceleration or by measures related to the agonist EMG. Moreover, the EMG response changed from a reciprocal pattern in the inertial load conditions to a co-contraction pattern in the viscous load conditions. Our results suggest that during movements against known stable dynamic loads, proprioceptive feedback is tuned to the expected task dynamics and is facilitated so as to maintain muscle stiffness at a time when the muscles are expected to generate maximal force.